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THE GRASSES 

This unit of THINGS of science con¬ 
tains seeds of five different species of the 
grass family: redtop, oats, sorghum, Jobs 
tears and corn. 

Man is essentially a product of the 
grasses. Each day he eats grass in some 
form. The wheat composing his bread 
and other cereal grains, such as rice, oats 
and rye, are all fruits of the grass family 
and the meat, milk and butter he con¬ 
sumes come from animals whose most 
important source of nutrition is the 
grasses. Corn and its products, syrup, 
starch and oil, are all foods from the most 
highly specialized of grasses, while sugar 
comes primarily from another grass, the 
sugar cane. 

Grass not only supplies food, but it is 
made into paper and clothing and its 
seeds into ornaments. As bamboo it pro¬ 
vides materials for buildings and furni¬ 
ture. Indirectly it also furnishes us with 
leather and wool. 

Grass fulfills yet another important 
service to man by preventing the erosion 
of mountains and plains from the forces 
of wind and rain while beautifying the 
landscape at the same time. 

What is grass? Most of us perhaps vis- 
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ualize grass as well kept lawns or open 
fields and meadows of low growing leaf 
plants. But these are not the only grasses. 
There are many species of plants in the 
great grass family, known botanically as 
Gramineae, that look far different from 
these grasses, and yet have certain typical 
features that identify them as members 
of the same family. 

There are some 5,000 to 7,000 species 
of grass distributed throughout the world. 
They grow in a wide variety of climatic 
conditions from the hottest to the cold¬ 
est and the most humid to the most dry. 
It is this ability to adapt to such diverse 
conditions that has made the Gramineae 
the largest of all plant families on earth 
and by far the most useful plant to man 
since his earliest history. 

In this unit you will watch the growth 
of typical plants of the grass family and 
learn to recognize their distinguishing 
characteristics. 

First examine your specimens. 

REDTOP—Tiny fine seeds. 

OATS—Long slender seeds with bracts 
or dry leaf-like structures attached. 

SORGHUM—Round red seeds. 

JOB’S TEARS—Large and hard round 
seeds; gray enamel-like surface. 

Corn—Large yellow kernels. 
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SUDS 

Experiment 1, Examine the seeds 
in your unit and note how very different 
each is from the other although they all 
belong to the same family. Each of these 
seeds has certain common characteris¬ 
tics that classify it as a member of the 
large family of grasses. 

The grasses are flowering plants or 
angiosperms. The angiosperms are sub¬ 
divided into two groups, the monocoty¬ 
ledons and dicotyledons, or plants having 
one cotylelon or seed leaf and those hav¬ 
ing two, respectively. A cotyledon is the 
first leaf developed by an embryo of a 
seed plant. The plants of the grass fam¬ 
ily are monocotyledons. 

Experiment 2. Examine the sor¬ 
ghum seed. Note that it consists of a 
single solid grain and is hard and dry. 
The hard wall of the seed is thhe pericarp 
or ovary wall. It is closely attached to the 
seed coat right beneath it. The two ad¬ 
here tightly to each other it is impossible 
to separate them. Seeds of this type are 
called caryopses. 

Do the other seeds in your unit show 
the same characteristics? 

Each seed of a plant contains the ele¬ 
ments of life and growth—an embryo 
and a supply of stored food or endo- 
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sperm. The cotyledon is usually found 
next to the endosperm. The seed remains 
dormant, or asleep, until it is properly 
stimulated. When conditions are right 
with necessary moisture, temperature and 
oxygen, the seed will "wake up” and 
begin its life process and grow to matu¬ 
rity with proper nourishment. 

Experiment 3. The seed of the grass 
family is a fruit botanically and is the 
mature ovary of a flower. The seed or 
grain contains a large amount of endo¬ 
sperm to nourish the growing seedling. 

Cut across an oat seed. The white sub¬ 
stance making up most of the seed is 
the endosperm and is composed chiefly 
of carbohydrate. In addition to the carbo¬ 
hydrate, cereal grains contain proteins, 
minerals and vitamins, making them 
highly valuable as a food. 

Note the hard covering of the seed. 
Can you separate the pericarp from the 
seed coat? You will find it impossible. 

The pericarp completely covers the 
grain and is closed except at the point of 
attachment of the seed to the original 
plant. The seed with a closed pericarp 
is said to be indehiscent. This is a char¬ 
acteristic of all grass seeds. 

In plants such as peas in which the 
pea pod is derived from the ovary wall, 
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the pericarp splits to release the seeds. 
Such seeds are said to be dehiscent. 

TYPES OF GRASSES 

The various types of grasses can be 
loosely grouped according to their uses. 

1. The most important to man’s sur¬ 
vival, the cereals, which also supply grain 
and forage for animals. 

2. The sod-forming perennial grasses 
which grow widely in meadows and fields 
and are used for forage, turfs and lawns. 

3. The sugar-producing grasses, such 
as sugar cane. 

4. Grasses used for building materials 
in many parts of the Orient, the bamboos. 

5. Grasses grown for ornamental pur¬ 
poses, such as Job’s tears and pampas 
grass. 

In your unit types 1, 2 and 5 are rep¬ 
resented. 

PLANTING THE SEEDS 

Experiment 4. Your seeds should 
not be planted outdoors until the dan¬ 
ger of frost is over, but you can start 
growing a few of each of the seeds in¬ 
doors two or three weeks before the time 
of the final frost in your area, so that 
you can watch their germination and 
growth closely. 

An easy way to start plants indoors is 
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to cut a milk carton in half lengthwise 
making two waterproof trays. Make a 
mixture of one-third sand and two-thirds 
soil as a starting medium. It need be 
only an inch or two deep. Or you can 
obtain some vermiculite as the growing 
medium. Sprinkle the seeds on top of 
the soil and cover them very lightly with 
not more than an eighth of an inch or 
so of soil. For very small seeds, the cov¬ 
ering layer should be very thin or ab¬ 
sent to allow growth. 

Cover the trays with a newspaper or 
a pane of glass and place them in a dark 
warm place until the seeds start to ger¬ 
minate. Remove the covering as soon as 
the seeds begin to sprout to avoid the 
plants acquiring a fungus disease, and 
allow them to grow in the light. Be sure 
to keep the soil moist. Transplant the 
seedlings outdoors when the nights are 
no longer frosty. The plants should be 
about two inches or so tall for trans¬ 
plantation. Plant all seedlings, except for 
the redtop which should be sown close 
together, about 12 inches apart. 

GERMINATION 

Experiment 5« Study your seeds as 
they germinate. Examine them from day 
to day. In a few days you will see 
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growths emerging from some of the 
seeds, one growing upward which is the 
shoot and the other, the root, growing 
downward. Note that the shoot is smooth 
and sturdy. It consists of a protective 
outer sheath known as the coleoptile and 
a young leaf inside. The coleoptile shields 
the leaf from the rough soil as it grows 
upward and makes its way through the 
ground. It continues to grow for some 
distance above the surface before the 
first leaf breaks through at the tip. 

Watch the growth for a few days. Does 
a leaf emerge from the coleoptile? Note 
how it gradually unrolls and spreads out. 

Compare the length of the coleoptiles 
of the various seedlings. Note the bright 
green of the emerging leaves. 

The young plant in its early growth 
obtains its food entirely from the endo¬ 
sperm stored in the seed. You can now 
understand why a plant will not develop 
or will grow poorly if too much soil is 
used to cover the seeds. The shoot must 
make its way upward through the earth 
before the leaf emerges and can produce 
its own nourishment. If planted too 
deeply, the tiny seedling will use up all 
the food supply stored by the seed and 
wither and die before it has a chance 
to spread its leaves. The main function 
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of the leaves is to produce nourishment 
to the plant by photosynthesis. 

Experiment 6. Germination of seeds 
may be hypogeal or epigeal. In hypo- 
geal germination, the cotyledon remains 
in the soil and the shoot grows to the 
surface. In epigeal germination, the coty¬ 
ledon is pushed up out of the earth and 
the cotyledons spread out to become the 
first leaves. 

Which type of germination did you ob¬ 
serve in your specimens? The germina¬ 
tion of all grasses is hypogeal. 

Experiment 7. From what part of 
the stem do the roots grow? Is there 
more than one root? 

ROOTS, STEM AND LEAVES 

As your plants grow and mature, watch 
for the characteristics that distinguish 
grasses from plants of other families. 

The root, stem and leaves of all plants 
are the vegetative parts which are con¬ 
cerned with the growth of the plant and 
its nourishment, while the flowers are the 
reproductive organs and concerned with 
the continuation of the species. 

Experiment 8. Note the shape of the 
stem of your plants. Are they round, flat¬ 
tened or angular? The stem or culm of 
a grass is usually round and may be flat- 
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tened but is never angular. 

Experiment 9. Examine the stem a 
little further. Do you see ring-like for¬ 
mations that protrude from the surface 
of the stem at definite intervals? These 
are the joints from which the leaves 
grow and are called nodes. Cut across a 
node. Note that it is solid through the 
stem. 

The nodes distinguish the grass fam¬ 
ily from other grass-like plants such as 
those of the sedge family in which the 
stems are smooth and unjointed. 

Experiment 10. Cut across the stem 
of a redtop between the nodes. Do the 
same with the stem of a sorghum plant. 
Do you see any difference? 

The stem of grasses is usually hollow 
except at the nodes. However, in some 
plants such as sorghum, corn and sugar 
cane, the stem contains a pith. The sugar 
from sugar cane is an extract of the ma¬ 
terial contained in the stem. 

Experiment 11 . Observe the various 
plants and note how the leaves are ar¬ 
ranged. They alternate and face each 
other at regular intervals. 

Experiment 12. Carefully remove a 
leaf from one of your larger plants. Note 
that it consists of two parts, the blade 
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and a sheath that encircles the culm like 
a cylinder split down one side. Are the 
leaves of ail your plants similar in struc¬ 
ture? 

The sheath in most grasses is slit, but 
it may be closed in some plants. Are any 
of the sheaths closed in your specimens? 

Experiment 13. Examine the blades 
of the leaves. Note their shape. The 
blades are long and slender and pointed. 
They usually have a large center vein or 
midrib which runs the length of the 
blade. With a hand lens examine the 
surface of the blade. Note that the small 
veins all run parallel to the midrib and 
do not branch. 

Observe the inside of the leaf where 
the blade and sheath are joined. Do you 
see a small membrane-like growth? This 
is called the ligule. Sometimes this growth 
is hairy. 

Knowing the characteristics of the 
stem and leaves of grass plants, you will 
always be able to recognize a member 
of the grass family. 

Experiment 14. Go outdoors and see 
if you can identify any grasses among 
the plants growing in your yard or along 
the road. 

Experiment 15. Lift up a single red- 
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top plant and note the roots. Are they 
branched? Are the roots soft or fibrous? 
Roots of grasses are branched and fiber¬ 
like. 

Experiment 16. Examine the growths 
from the base of another redtop plant. 
Do you see any stems that have grown 
outward and horizontally just beneath 
the surface of the soil? Such growths are 
known as rhizomes. Rhizomes are modi¬ 
fied stems and can be distinguished from 
regular roots by the presence of nodes. 

Are there any roots or shoots growing 
from the nodes of the rhizomes? In some 
plants the rhizomes become thick and 
woody with shoots growing upward from 
the nodes. 

Experiment 17. Do you see any 

stems that have grown out horizontally 
across the surface of the soil from the 
base of the plant? Such stems are called 
stolons or runners. Stolons are not pres¬ 
ent in redtop plants, but some sod-form¬ 
ing species have stolons. Stolons like 
rhizomes are actually modified stems and 
have nodes. Look for grass plants with 
stolons. If you find any, look at the un¬ 
derside of the nodes. Do you see any 
roots emerging from them? Are there 
any leaves growing upward from the 
nodes? 
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You can distinguish stolons from rhi¬ 
zomes by their color. Stolons are green, 
since they grow above the surface of the 
soil, and rhizomes, which grow beneath 
the surface, are uncolored like roots. 

Rhizomes are characteristic of peren¬ 
nial sod-forming grasses. The many roots 
growing from them form a network of 
interlacing fibers that anchor the soil and 
prevent it from being blown away by 
the wind or washed away by the rain, 
while their leaves and shoots form a thick 
carpet of grass. 

Experiment 18. The roots of grasses 
grow deep down into the ground, extend¬ 
ing as deep as six feet in some grasses. 
Pull up one of your larger sorghum 
plants. How deep do its roots grow? Do 
this carefully so you will not break the 
roots. 

Experiment 19. Do any of your 
plants branch? If so, from what part of 
the stem do the branches grow? Branch¬ 
ing of grasses usually occurs near the 
top of the plant and only from the nodes 
between the sheath of the leaf and the 
culm. 

Experiment 20. Note how the leaf 
is attached to the culm. Leaves always 
grow from the node. 
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As you know grass grows back each 
time it is mown or grazed by animals as 
long as the roots are not destroyed. Cut 
across the top of a few of your redtop 
plants. After a few days you will find 
that the grass has grown again and new 
leaves have formed. 

The leaves of grasses, unlike those of 
broadleaf plants, grow from the bottom 
and continue to grow even when cut re¬ 
peatedly. This characteristic of grasses is 
extremely valuable in maintaining lawns 
and grazing grounds for animals. 

Experiment 21. Do the leaves re¬ 
main attached to the stem after maturity 
of the plant? You will find that the 
leaves usually remain attached to the 
plant throughout its life, but in some 
large grasses like the bamboo and sugar 
cane, the leaves fall off leaving the stem 
naked. If there are any bamboo or sugar 
cane plants growing in your area, exam¬ 
ine the stems and note this characteristic. 

Experiment 22. The leaves in grass 
plants may be open and flat or turned 
inward along the edges. Do the leaves of 
any of your specimens curl inward? 

Sometimes the leaves of such plants as 
corn and sorghum will curl if the plant 
lacks water, thus protecting the surface as 
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much as possible from exposure to the 
sun and air and conserving its moisture. 

INFLORESCENCES AND FLOWERS 

Experiment 23. As the plants ma¬ 
ture, note the clusters of flowers which 
grow from the tip of the central stem. 
Natural clusters of flowers are known as 
inflorescences. 

Examine the inflorescence on your oat 
plant closely. Note how it branches. An 
inflorescence of this type is called a pan¬ 
icle. The small single branches on the 
panicle are known as spikelets and may 
contain one or more flowers. 

Some inflorescences do not branch and 
the spikelets grow directly on the central 
stem or axis of the cluster. These inflor¬ 
escences are called racemes or spikes de¬ 
pending upon how the spikelets are ar¬ 
ranged on them. 

At the base of each spikelet are two 
bracts or leaves called glumes which bear 
no flowers. Can you see them? 

Above the glumes are leaf-like struc¬ 
ture containing the flowers. Each flower 
is enclosed in two leaves or bracts called 
the lemma and the palea. Spread these 
apart and you will find the tiny flower 
within. The flower together with its two 
bracts is called a floret. The lemma is the 
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outer bract and the palea is the inner 
bract, or the one closer to the stem or 
rachilla to which the floret is attached. 
The palea is usually smaller than the 
lemma. 

Most grasses are wind pollinated and 
the flowers are modified and simplified 
to accomplish pollination with the least 
effort. They are very small and contain 
primarily only the basic essential parts, 
the stamens to produce the pollen and 
the pistils to catch it. The flowers us¬ 
ually consist of three stamens, each at¬ 
tached to a long fine filament, and a pis¬ 
til with two feathery stigmas. At the base 
of the pistil is the bulbous ovary con¬ 
taining the ovule which will enlarge to 
form the seed on fertilization. 

In back of the pistil are two tiny 
scales called lodicules which swell at flow¬ 
ering time and force the bracts apart to 
expose the flower. The stamens protrude 
from between the bracts and shed their 
pollen while the stigmas designed to pro¬ 
vide a maximum of surface area capture 
the pollen on their sticky surface. The 
bracts open only for a very short time 
each day, usually less than an hour. 

Experiment 24. How are the flor¬ 
ets arranged on the spikelets of your 
plants? Do they alternate on the stem? 
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Spikelets differ from plant to plant and 
it is by their structure and their arrange¬ 
ment that the different varieties of 
grasses are identified. The flowers of the 
grasses are too similar to be useful for 
identification purposes. 

Spikelets are characteristic of the grass 
family. The only other plants having 
structures similar to spikelets with slight¬ 
ly different arrangements of the florets, 
is the sedge family. 

Experiment 25. Examine the inflor¬ 
escence of your various plants noting their 
differences. 


REDTOP 

Redtop is a perennial turf grass and 
grows very easily. Botanically it is known 
as Agrostis alba L. It may be planted 
along with other grass seeds to help pre¬ 
vent washing away of soil, but it is us¬ 
ually used more as a hay and pasture 
grass. 

Experiment 26. Sow the balance of 
your redtop seeds outdoors after the dan¬ 
ger of frost has passed by spreading them 
on the surface of the soil. Be sure to 
keep the ground moist. Note the fine 
grass you obtain. 

Experiment 27. Allow the grass to 
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grow to maturity. How tall does the plant 
grow? 

Experiment 28. Examine the inflor¬ 
escence. In Agrostis, the rachilla is sup¬ 
pressed and the spikelets are very small. 
Is the inflorescence branched? Compare 
it with that of the oat plant. 

THE OAT 

The oat tribe, known as Avena, has 
been domesticated since ancient times. 
Today it is still one of the most impor¬ 
tant cereals. It is one of the most nutri¬ 
tious among the cereal foods, supplying 
vitamins and minerals as well as essen¬ 
tial proteins to the diet of both man and 
animals. 

The species of oats in this unit are 
known as Russell oats. 

Experiment 29. Look at your oat 
seeds and note that they are enclosed in 
bracts. The grains of some species of 
grass, including oats and barley, retain 
the palea and lemma when they disartic¬ 
ulate, or separate from the plant. The 
bracts cling to the seed even after thresh¬ 
ing. Examine the grains of your oat 
plants and note how the bracts cling to 
them. 

Experiment 30. Observe the inflor¬ 
escence of a mature oat plant and ex- 
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amine its spikelets. Note that each spike- 
let contains two florets and that they are 
almost concealed by the two large chaffy 
glumes that surround them. The large 
glumes are an outstanding characteristic 
of oats. 

After the flowers have withered and 
the seeds have formed look inside a 
spikelet. Do you find only one grain? 
Although oat spikelets contain two florets, 
only one matures into a seed. 

SORGHUM 

The sorghum was introduced into the 
United States from Africa and Asia dur¬ 
ing the last century and has become an 
important feed grain and forage crop for 
livestock in the southwestern regions of 
the country. Many new and improved hy¬ 
brid varieties of sorghum have been de¬ 
veloped during the last 15 years. 

The seed in this unit is the hybrid 
known as Pronto B, a new, early grain 
sorghum developed by the Asgrow Seed 
Company. It produces red seeds in open- 
type heads. 

Pronto B is particularly adapted to the 
northern sorghum-growing areas and or¬ 
dinarily reaches maturity in less than 90 
days. 

Experiment 31. Allow your sorghum 
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plants to grow outdoors. How tall do 
they grow? Pronto B usually grows from 
48 to 52 inches high. Some species of 
sorghum will grow as tall as 15 feet. 

Experiment 32. How does the head 
or inflorescence of the sorghum plant dif¬ 
fer from those of the oat plant? 

Experiment 33. Sorghum is gener¬ 
ally grown like corn and during its early 
stages of growth corn and sorghum look 
somewhat alike. Compare your young 
corn and sorghum plants noting their 
similarities. 

Experiment 34. Examine the spike- 
lets. How do they differ from those of 
your other plants? How many florets are 
contained in each spikelet? Like oats, 
members of the sorghum tribe bear two 
florets in each spikelet. Do both of these 
produce a fruit? 

The grain of sorghum has high nutri¬ 
tional value and is the leading cereal 
grain in equatorial Africa. It largely re¬ 
places corn as feed for cattle and is also 
used for human consumption, being made 
into bread and cakes or porridge. 

Pronto B is grown mainly for the grain 
to be fed to cattle. Some species of sor¬ 
ghum are used as forage and silage. 
Green sorghum is not usually fed to live- 
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stock because of the risk of poisoning by 
prussic acid a chemical contained in the 
plant. The prussic acid however disap¬ 
pears almost completely when the fodder 
is cured. 

There are many varieties of sorghums 
which provide four main products in the 
United States—grain, forage, syrup and 
materials for industrial use, such as 
brooms and wallboard. 

JOB'S TEARS 

A most interesting member of the grass 
family is Jobs tears, or Coix lacryma- 
jobi L. It is an annual cornlike grass 
which is cultivated chiefly to produce 
"beads” for rosaries and jewelry. How¬ 
ever, it is now finding use as a cereal 
food in some countries because of its 
relatively high protein content as com¬ 
pared to other cereals. 

Carefully plant your seeds outdoors. 
The plants will mature in late summer 
and may grow as tall as six feet or more. 

Experiment 35. Observe the growth 
of the plant. Does it branch? How do its 
leaves compare with those of your other 
plants? Does its stem resemble that of 
corn? 

Experiment 36. Note the type of 
inflorescence. Do you see the bead-like 
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growths shaped somewhat like large tear 
drops? 

Note the small growth from the top 
of the bead. This is the staminate spike- 
let with its two glumes. Locate its two 
florets. Open one of the beads. If you 
look carefully you will find, among other 
parts, a pistillate spikelet whose stig¬ 
mas emerge from the top of the bead. 

After pollination, the staminate spike- 
let drops off. The bract surrounding the 
grain closes over it to form a hard cov¬ 
ering and the seed breaks away from the 
plant. 

Experiment 37. Collect the mature 
seeds. Note their hard shiny surface. 
String them. You may color them with 
an enamel paint if you wish. 

CORN 

The familiar corn is the most special¬ 
ized of all the grasses. It belongs to the 
maize tribe and unlike other plants it is 
a product of cultivation and is not found 
in any uncultivated form in nature. 

The corn in this unit is the hybrid, 
Golden Cross Bantam, a popular sweet 
corn. 

Experiment 38. When your corn 
plants are mature, note that a "tassel” 
forms at the end of the stalk. This is an 
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inflorescence of staminate spikelets. Ex¬ 
amine the spikelets and note their char¬ 
acteristics. 

The threads of corn silk protruding 
from the cob are the stigmas of the pis¬ 
tillate spikelets which are imbedded in 
the fleshy cob. The pistillate flowers thus 
form the ear of the corn which is pro¬ 
tected by the leaf like bracts of the husk. 

Corn differs from other grasses in hav¬ 
ing completely separate inflorescences 
for the staminate and pistillate spikelets. 

The pollen is released from the tassel 
and a separate pollen grain must reach 
each strand of silk otherwise the ear of 
corn will not develop properly. 

Corn is a subject in itself and there 
are many books available on the plant if 
you wish to study it. 

Now that you have observed the main 
characteristics of the grasses you should 
be able to recognize its members when 
you come across them. 

If you wish to pursue the subject fur¬ 
ther and learn to identify various species 
of this great family by name, here are 
a few references: 



THE GRASSES 

Science Service, Inc. Washington, D.C. 20036 



Elementary botany textbooks. 

First Book of Grasses, Agnes Chase, 
Smithsonian Institution, Washington, 
D.C., 1959. 

How to Know the Grasses, R. W. Pohl, 
Wm. C. Brown Company, Dubuque, 
Iowa, 1968. 

Textbook of Systematic Botany, Deane 
B. Swingle, McGraw-Hill. 

This unit was prepared with the co¬ 
operation of Asgrow Mandeville Com¬ 
pany, Cambridge, New York. 

Appreciation is expressed to Dr. Felix 
V. Juska, Research Agronomist, Crops 
Research Division, Forage and Range Re¬ 
search Branch, U.S. Department of Ag¬ 
riculture, Beltsville, Maryland, for review¬ 
ing this booklet. 
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